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If the cylinder be at all long in proportion to its diameter, the difference between pa and ps becomes very small.   Approximately in this case
,,       _      3a2   — '«        1   \ ps IPs = 1 +
or if we take m = 2n, s = 2,
PL'~
In my former paper I gave the types of vibration for a circular cone, of which the cylinder may be regarded as a particular case. In terms of columnar coordinates (z, r, (/>) we have
Sc|) = (J.s + J3^-1)cos6'(j5>,    ...........................(53)
§r — si&n<y(Asz -t- J3g)sins(/>,.....................(54)
8# = tan2 7 [s-1 Bs - s (Asz + #,)] sin ,<?</>,   .........(55)
7 being the semi-vertical angle of the cone. For the calculation of th energy of bending it would be simpler to use polar coordinates (r, 6, <J> r being measured from, the vertex instead of from the axis.
If the cone be complete up to the vertex, we must suppose, in (53) &< J3S = 0.   And if we proceed to calculate the potential energy, wo shall fit it innnite, at least when the thickness is uniform.    For since Ax is of i dimensions in length, the  square  of  the  change  of curvature  must proportional to Afz~\    When this is multiplied by zdz> and integrated logarithm is introduced, which assumes an innnite value when z — 0.   T complete cone must therefore be regarded as infinitely stiff, just  as 1 cylinder would be if one rim were held fast.
If two similar cones (bounded by circular rims) are attached so that common rim is a plane of symmetry, the bending may bo such that common rim remains plane.   If the distance of this plane from the vertex #!, the condition to be satisfied in (53) &c., is that 6# = 0 where z* Hence
<Pz z - ™ ~
s — I
sn [plane of the] circular axis are necessarily stretched. The difficulty thus arising may be ohviated by replacing the two halves of the ellipse, which lie on either side of the major axis, by two symmetrical curves which meet on the major axis at a finite angle. [See Art. 171 below.]
